Covalent modification of the recA protein from Escherichia coli with the photoaffinity label 8-azidoadenosine 5'-triphosphate.
We have covalently modified the recA protein from Escherichia coli with the photoaffinity ATP analog 8-azido-[alpha-32P]ATP (N3-ATP). Covalent attachment of N3-ATP to recA protein is dependent on native protein conformation and is shown to be specific for the site of ATP hydrolysis by the following criteria. (i) Binding of the probe to recA protein is inhibited by ATP and competitive inhibitors of its ATP hydrolytic activity, e.g. adenosine 5'-O-(thiotriphosphate), ADP, and UTP, but not by adenosine; (ii) N3-ATP is efficiently hydrolyzed by recA protein in the presence of single-stranded DNA; (iii) labeling of recA protein occurs at a single site as judged by two-dimensional thin-layer peptide mapping and high-performance liquid chromatography peptide separation. We have purified and identified a tryptic fragment, spanning amino acid residues 257-280, which contains the primary site of attachment of N3-ATP. This peptide is likely to be contained within the ATP hydrolytic site of recA protein.